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ELECTROLYZER SYSTEM TO PRODUCE GAS AT HIGH PRESSURE 

FIELD OF THE INVENTION 
[0001] The present invention relates to hydrogen production and, more 
particularly to high pressure hydrogen gas production with an electrolyzer. 

BACKGROUND OF THE INVENTION 

[0002] Hydrogen is used as a fuel in many applications today, including 
in fuel cells producing electric power. Fuel cells have also been proposed for use 
in electrical vehicular power plants to replace internal combustion engines. With 
the increased use of hydrogen as a fuel source, better methods of producing 
hydrogen gas are needed. 

[0003] A common way to produce hydrogen gas is by electrolysis of 
water. In addition to producing hydrogen, electrolysis of water also produces 
oxygen. The generation of hydrogen and oxygen by electrolysis of water is 
performed in an electrolyzer. An electrolyzer is comprised of a plurality of cells 
that each have an anode side with an anode electrode and a cathode side with a 
cathode electrode. The anode and cathode electrodes are separated by a solid 
polymer electrolyte. A load or voltage (electrical potential) is applied across the 
anode and cathode electrodes while water is supplied to the anode side. Oxygen 
is generated on the anode side and excess water supplied to the anode side 
carries the oxygen and heat generated away from the cell. Hydrogen ions along 
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with a small amount of the water are driven through the membrane by the 

electrical potential and, with the addition of electrons from the cathode, form 

hydrogen gas on the cathode side. The hydrogen gas and the protonic water are 

ported out of the cathode side of the cell. A plurality of such cells are stacked 

adjacent one another to form an electrolyzer capable of producing both hydrogen 

and oxygen gas with the addition of water and electrical potential. 

[0004] Because the gases produced through water electrolysis are very 

pure and typically do not require additional processing, it is advantageous to 

match as closely as possible electrolysis pressure with that required for further 

processing or storage. Hydrogen, being a light gas, is preferably stored at high 

pressures (5,000-1 0,000 + psi). These high pressures provide for economical 

storage of the hydrogen gas. Oxygen, likewise, is also preferably stored at high 

pressures. While production of hydrogen or oxygen at these higher pressures is 

desirable, a limitation of electrolyzers has been the inability to produce hydrogen 

or oxygen gas at these elevated or high pressures. The limitation on the 

pressure at which an electrolyzer can produce hydrogen or oxygen gas has been 

due to the structural limitations of the individual cells. That is, the structural 

configuration of the individual cells limit the magnitude of the pressure differential 

that can exist between the anode and cathode sides without the membrane 

failing or rupturing. To overcome these limitations, the electrolyzer was enclosed 

within a pressure vessel that was then pressurized with a blanket of inert gas 

(nitrogen). The pressurized nitrogen was provided to both the anode and 

cathode sides of the electrolyzer so that the electrolyzer could be operated at a 



2 



Attorney Docket No. 8540G-000145 
Client Reference No. GP-302431 

higher overall pressure while maintaining a pressure differential between the 

anode and cathode sides of a magnitude that does not rupture or cause 

premature failure of the membrane. The use of a pressurized inert gas, however, 

lowered the efficiency of the electrolyzer due to the requirement to compress the 

nitrogen gas to the desired pressures. That is, specialized mechanical devices 

are necessary to compress the nitrogen to these elevated pressures and requires 

additional energy input to accomplish the compression. The efficiency of 

compressing nitrogen, even though heavier than hydrogen, and the complex 

controls necessary to accomplish this, reduce the overall efficiency of producing 

hydrogen and oxygen with the electrolyzer. In order to limit the necessity of 

utilizing pressurized gas to pressurize the anode and cathode sides of the 

electrolyzer, improvements were made on the inherent pressure capabilities of 

the electrolyzer itself. The improvements were made to the membrane support 

structure that is provided in each of these cells and which allow the cells to 

withstand, without damage, higher differential pressures than were previously 

possible. Current membrane support structures in electrolyzers allow pressure 

differentials between the anode and cathode sides of the electrolyzer of about 

2,000 psi. 

[0005] Thus, current electrolyzers are capable of producing hydrogen 
or oxygen gas at about 2,000 psi without the use of an inert gas to increase the 
pressure in the anode and cathode sides of the electrolyzer. By enclosing the 
electrolyzer within a pressure vessel pressurized by an inert gas that is supplied 
to both the anode and cathode sides of the electrolyzer, production of oxygen or 
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hydrogen at pressures higher than 2,000 psi is possible. However, as stated 

above, the use of an inert gas to pressurize the anode and cathode sides of the 

fuel cells reduces the overall efficiency of the electrolyzer. 

[0006] Accordingly, it is desirable to provide a method and apparatus to 

produce hydrogen or oxygen gas in an electrolyzer at high pressures (5,000- 

10,000 + psi) in a more efficient and economical manner. To increase the 

efficiency, it is desirable to avoid the necessity of compressing an inert gas to 

pressurize a pressure vessel within which the electrolyzer is positioned. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides an apparatus and method to 
produce hydrogen and/or oxygen gas at high pressure. The present invention 
utilizes pressurized water to elevate the operating pressures of both the anode 
and cathode sides of the electrolyzer thereby allowing the production of hydrogen 
and/or oxygen at high pressure. The present invention also provides a method 
for operating such an apparatus. 

[0008] An electrolyzer system capable of producing hydrogen and/or 
oxygen at high pressure, according to the principles of the present invention, 
includes a pressure vessel having an interior cavity. An electrolyzer is located in 
the interior cavity of the pressure vessel. The electrolyzer has a first side which 
is one of an anode side and a cathode side. The electrolyzer also has a second 
side which is the other of the anode and cathode sides. The electrolyzer is 
operable to convert water and electricity into a hydrogen-containing stream on 
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the cathode side and an oxygen-containing stream on the anode side. There is a 

pressurized water source that is operable to selectively supply pressurized water. 

There is a flow path from the pressurized water source to the interior cavity of the 

pressure vessel. The interior cavity receives pressurized water from the 

pressurized water source via the flow path. The pressurized water pressurizes 

the interior cavity of the pressure vessel. The pressurized water in the interior 

cavity of the pressure vessel is supplied to both sides of the electrolyzer. The 

electrolyzer uses the pressurized water along with an electrical current to 

produce the hydrogen-containing stream and the oxygen-containing stream. 

[0009] The present invention also discloses a method of operating an 
electrolyzer system having an electrolyzer with a first side which is one of an 
anode side and a cathode side and a second side which is the other of the anode 
side and the cathode side and which is located in the interior cavity of a pressure 
vessel. The method includes: (1) selectively supplying pressurized water to the 
interior cavity of the pressure vessel; (2) pressurizing the interior cavity of the 
pressure vessel with the pressurized water; (3) supplying the pressurized water 
in the interior cavity to the first and second sides of the electrolyzer; (4) supplying 
electrical current to the electrolyzer; and (5) producing a hydrogen-containing 
stream in the cathode side and an oxygen-containing stream in the anode side 
from the current and the pressurized water. 

[0010] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
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the preferred embodiment of the invention, are intended for purposes of 

illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] The present invention will become more fully understood from 

the detailed description and the accompanying drawings, wherein: 

[0012] Figure 1 is a schematic diagram of a preferred embodiment of 

an electrolyzer system according to the principles of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0013] The following description of the preferred embodiment is merely 
exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. 

[0014] Referring to Figure 1, an electrolyzer system 20, according to 
the principles of the present invention is shown. Electrolyzer system 20 includes 
an electrolyzer 22 that is in an interior cavity 24 of a pressure vessel 26. 

[0015] Electrolyzer 22 is comprised of a plurality of individual cells 28 
that are stacked next to one another to form electrolyzer 22. Each cell 28 has a 
cathode electrode on a cathode side, an anode electrode on an anode side and a 
solid polymer electrolyte that separates the cathode and anode electrodes. The 
anode sides of each of the cells 28 are connected together to form an anode flow 
path 30 which defines an anode side of electrolyzer 22 while each of the cathode 
sides of the cells 28 are connected together to form a cathode flow path 32 which 
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defines a cathode side of electrolyzer 22. A power source 34 is connected to the 

anode and cathode electrodes and supplies a current to electrolyzer 22 to 

electrolyze the water on the anode side of electrolyzer 22. Power source 34 can 

take a variety of forms. For example, power source 34 can be a DC battery that 

is attached to the anode and cathode electrodes to provide an electric potential 

across each of the cells 28. Electrolyzer 22 is operable to electrolyze water on 

the anode side in the presence of electric current into oxygen while producing 

hydrogen on the cathode side. Such electrolyzers are known in the art and, 

therefore, are not discussed in further detail. 

[0016] Preferably, electrolyzer 22 is designed to withstand a pressure 

differential between the anode and cathode sides of about 2,000 psi. It should 

be appreciated, however, that electrolyzer 22 does not need to be capable of 

withstanding a pressure differential between the anode and cathode sides of 

about 2,000 psi to be within the scope of the present invention. That is, the 

present invention allows for the production of hydrogen and/or oxygen at high 

pressures (5,000-1 0,000 + psi) without the requirement that electrolyzer 22 be 

capable of withstanding a pressure differential between the anode and cathode 

sides of about 2,000 psi. The actual pressure differential across the anode and 

cathode sides for which electrolyzer 22 is built to withstand will vary depending 

upon the design of the electrolyzer system 20 within which electrolyzer 22 is 

employed along with the pressure requirements for the hydrogen or oxygen 

produced. 
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[0017] Pressure vessel 26 is a high pressure vessel that is capable of 
withstanding high pressures. The pressure to which pressure vessel 26 is 
designed to accommodate will vary depending upon the desired pressure of the 
hydrogen and/or oxygen produced. That is, if it is desired to produce hydrogen 
at 10,000 psi, pressure vessel 26 is designed to be capable of safely 
withstanding a pressure of greater than 1 0,000 psi. 

[0018] Pressure vessel 26 is pressurized by water which is supplied to 
interior cavity 24 of pressure vessel 26 from a pressurized water source 36. 
Pressurized water source 36 can take a variety of forms. For example, 
pressurized water source 36 can be a high pressure water pump 36 which draws 
water from water source 38 and is capable of providing water at high pressures, 
such as 5,000-1 0,000 + psi. Water flowing to pump 36 from water source 38 flows 
through a filter and de-ionization cartridge 40 prior to reaching pump 36. Pump 
36 raises the pressure of the water to a high pressure and supplies the 
pressurized water to interior cavity 24 of pressure vessel 26 via flow path 42. A 
check valve 44 is located in flow path 42 and prevents water in interior cavity 24 
from back flowing to pump 36. 

[0019] Pump 36 is operated to maintain a desired level of pressurized 
water within interior cavity 24 and/or to maintain a desired pressure in interior 
cavity 24. To accomplish this, a level sensor 46 is attached to pressure vessel 
26. Level sensor 46 detects the level of pressurized water in interior cavity 24. 
Level sensor 46 can take a variety of forms, such as a mechanical float. There is 
also a pressure sensor 48, such as a pressure gauge, that monitors the pressure 



8 



Attorney Docket No. 8540G-000145 
Client Reference No. GP-302431 

in interior cavity 24. Level sensor 46 and pressure sensor 48 are connected to a 

microprocessor (not shown) that is used to control operation of pump 36. The 

microprocessor instructs pump 36 to provide pressurized water via flow path 42 

to interior cavity 24 when the level of water in interior cavity 24 is below a desired 

amount and/or when the pressure in interior cavity 24 is below a desired amount. 

[0020] A water recirculation pump 50 is located in interior cavity 24 of 

pressure vessel 26. Pump 50 draws pressurized water from interior cavity 24 

through a filter and de-ionization cartridge 52 and pumps the pressurized water 

to the anode and cathode sides of electrolyzer 22 via respective flow paths 54 

and 56 that connect to the respective anode and cathode flow paths 30 and 32. 

By providing the pressurized water at a high pressure to both sides of 

electrolyzer 22, hydrogen and oxygen can be produced at a high pressure 

without a high differential pressure existing across the anode and cathode sides 

of electrolyzer 22. Flow path 56 from pump 50 to cathode side of electrolyzer 22 

has a check valve 58 that prevents backflow from cathode side of electrolyzer 22 

along flow path 56. A control valve 60 is also located in flow path 56 to control 

the quantity of pressurized water supplied to the cathode side of electrolyzer 22 

by pump 50. Preferably, pump 50 and cartridge 52 are a common integral unit 

that can be easily removed from interior cavity 24 of pressure vessel 26 to 

perform maintenance and/or change cartridge 52. Pump 50 is sized to provide 

an output pressure that is sufficient to overcome a pressure differential between 

the pressure in interior cavity 24 and the pressure in the anode and/or cathode 

sides of electrolyzer 22. That is, as is explained below, cathode side of 
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electrolyzer 22 is operated to produce hydrogen at a pressure higher than the 

pressure in interior cavity 24. As such, pump 50 is sized to provide an output 

pressure sufficient to overcome the pressure differential between interior cavity 

24 and the cathode side of electrolyzer 22. The magnitude of the pressure 

differential between interior cavity 24 and the cathode side of electrolyzer 22 will 

vary depending upon the design and operation of electrolyzer system 20. 

Preferably, electrolyzer system 20 is operated so that the pressure differential 

between the cathode side of electrolyzer 22 and the interior cavity 24 is equal to 

or less than about 100 psi. However, as stated above, electrolyzer 22 can be 

designed to withstand a pressure differential between the anode and cathode 

sides of about 2,000 psi. Thus, it is possible that electrolyzer system 20 can be 

operated with a pressure differential of about 2,000 psi between the cathode side 

of electrolyzer 22 and interior cavity 24 such that pump 50 needs to be capable 

of producing an output pressure of greater than about 2,000 psi. 

[0021] Pressurized water supplied by pump 50 to the anode side of 

electrolyzer 22 flows through anode flow path 30 and into interior cavity 24. In 

other words, pump 50 provides a continuous supply of pressurized water via flow 

paths 54 and 30 to the anode side of electrolyzer 22, when being operated, 

which then flows into interior cavity 24 of pressure vessel 26. Pressurized water 

supplied to the cathode side of electrolyzer 22 via flow paths 56 and 32 flows 

through the cathode side and then exits the electrolyzer 22 and pressure vessel 

56 via flow path 62 and on to downstream components, as described below. The 

flow of pressurized water through cathode side of electrolyzer 22 is not a 
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continuous flow as is the case with the flow through the anode side. Rather, the 

flow of pressurized water through the cathode side of electrolyzer 22 is 

deadheaded and intermittently vented or exhausted from the cathode side to a 

downstream component, as described below. 

[0022] Electrolyzer 22, as stated above, uses the pressurized water 

supplied to the anode and cathode sides along with the electric current supplied 

by power source 34 to produce oxygen on the anode side and hydrogen on the 

cathode side via electrolysis of the water on the cathode side of electrolyzer 22. 

As a result of the electrolysis, the fluid exiting the anode side of electrolyzer 22 

and flowing into interior cavity 24 contains excess pressurized water that was not 

electrolyzed in electrolyzer 22 along with the oxygen produced in the anode side. 

The excess water joins with the pressurized water within interior cavity 24 and is 

recirculated via pump 50 back through electrolyzer 22 on either the anode or 

cathode sides. The oxygen that exits the anode side of electrolyzer 22 flows into 

interior cavity 24 and accumulates in a top portion of interior cavity 24. As the 

amount of oxygen in interior cavity 24 increases, the pressure in interior cavity 24 

can also increase. Thus, the pressure in interior cavity 24 is comprised of the 

pressure of the pressurized water supplied via pump 36 plus the additional 

pressure caused by the production of oxygen in the anode side of electrolyzer 22 

which is vented to interior cavity 24. The oxygen produced, therefore, is at a 

pressure at least equal to the pressure of the pressurized water supplied to the 

anode side of electrolyzer 22. 
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[0023] The oxygen in interior cavity 24 is intermittently removed from 
pressure vessel 26. To remove the oxygen, a flow path 64 is connected to an 
outlet on a top portion of pressure vessel 26. A valve 66 is located in flow path 
64 and is operable to selectively allow the oxygen in interior cavity 24 to exit 
pressure vessel 26 through flow path 64. Valve 66 is connected to the 
microprocessor and operated to relieve pressure and/or purge oxygen from 
interior cavity 24. Oxygen flowing through flow path 64 and valve 66 can be 
routed to a desired downstream component (not shown) or vented to 
atmosphere, depending upon the design and purpose of electrolyzer system 20. 

[0024] Hydrogen produced in the cathode side of electrolyzer 22 along 
with the pressurized water supplied to the cathode side flows from the cathode 
side of electrolyzer 22 to a separator 68 via flow path 62. Separator 68 
separates the liquid water from the hydrogen gas via gravity. The hydrogen in 
separator 68 intermittently flows from separator 68 via flow path 70 to a 
pressurized storage tank 72. A pressure regulator 74, in this case in the form of 
a pressure regulating valve, is located in flow path 70. Regulator 74 detects the 
pressure in flow path 70 both upstream and downstream of the regulator and 
based on the pressure differential selectively opens to allow hydrogen in 
separator 68 to flow to storage tank 72 through regulator 74 via flow path 70. 
The pressure differential at which regulator 74 opens to allow hydrogen to flow 
from separator 68 to storage tank 72 is set to cause the pressure in the separator 
68, flow path 62 and the cathode side of electrolyzer 22 to reach a desired 
hydrogen production pressure. That is, regulator 74 remains closed, causing 
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cathode flow path 32 to be deadheaded, while hydrogen is produced in the 

cathode side of electrolyzer 22. As hydrogen is continued to be produced, the 

pressure in the cathode side of electrolyzer 22, flow path 62 and separator 68 

increases until a sufficient pressure differential occurs which causes regulator 74 

to open allowing a portion of the hydrogen in separator 68 to pass to storage tank 

72. Thus, the pressure in the cathode side, flow path 62 and separator 68 

consists of the pressure of the pressurized water plus the additional pressure 

caused by hydrogen production and regulator 74 is used to control the pressure 

at which hydrogen gas is produced by electrolyzer system 20. Regulator 74 

thereby forms a closed loop control of the hydrogen gas produced in electrolyzer 

22 with no reference to atmospheric pressure. Accordingly, regulator 74 can be 

set to cause electrolyzer system 20 to produce hydrogen at a desired pressure. 

For example, regulator 74 can be set to cause hydrogen produced in electrolyzer 

system 20 to exceed 5,000 psi before allowing the hydrogen to flow from 

separator 68 into storage tank 72. If desired, regulator 74 can be set to cause 

electrolyzer system 20 to produce hydrogen at even higher pressures, such as 

10,000 + psi. Thus, regulator 74 provides a closed loop control of the pressure at 

which electrolyzer system 20 produces hydrogen. 

[0025] The water that accumulates in separator 68 is forced or pushed 

back into interior cavity 74 through a flow path 76. Flow path 76 is connected to 

a lower portion of separator 68 and leads to interior cavity 24 of pressure vessel 

26. A valve 78 is located in flow path 76 and is selectively operated to allow 

water in separator 68 to be pushed into interior cavity 24 through flow path 76. 
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Valve 78 is controlled by the microprocessor and opens when the level of water 

in separator 68 exceeds a predetermined value. The water in separator 68 is 

pushed into the interior cavity by the pressure differential that exists between 

separator 68 and interior cavity 24. As stated above, the deadheaded production 

of hydrogen in the cathode side of electrolyzer 22 causes the pressure in 

separator 68 to exceed that of interior cavity 24. The pressure differential 

between separator 68 and interior cavity 24 thus forces or pushes the water in 

separator 68 into interior cavity 24 when valve 78 is opened. 

[0026] In operating electrolyzer system 20, interior cavity 24 is 

pressurized by supplying pressurized water via pump 36 to interior cavity 24. 

The pressurized water in interior cavity 24 is supplied to both the anode and 

cathode sides of electrolyzer 22 via pump 50. Because both the anode and 

cathode sides of electrolyzer 22 are provided with pressurized water via pump 

50, the pressure differential across the anode and cathode sides of electrolyzer 

22 is initially about zero prior to the production of hydrogen in the cathode side. 

The pressurized water supplied to the anode side is allowed to flow through the 

anode side via anode flow path 30 and flow back into interior cavity 24. The 

pressurized water supplied to the cathode side of electrolyzer 22 is deadheaded 

due to regulator 74 being normally closed. Electric current is supplied to the 

electrolyzer 22 via power source 34. Electric current in conjunction with the 

pressurized water on the anode and cathode sides of electrolyzer 22 cause 

electrolyzer 22 to electrolyze the water and form hydrogen on the cathode side 

and oxygen on the anode side. Once hydrogen and oxygen production are 
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begun by electrolyzer 22, the oxygen produced in the anode side flows through 

the anode flow path 30 and into interior cavity 24 of pressure vessel 26, while 

hydrogen produced on the cathode side is deadheaded in that it does not flow 

past separator 68 until regulator 74 opens. As the oxygen continues to be 

produced on the anode side, the pressure in interior cavity 24 and in the anode 

side of electrolyzer 22 will increase slightly due to the oxygen production that is 

contained within the anode side and interior cavity. Likewise, as the hydrogen 

gas is produced on the cathode side, pressure in the cathode side along with in 

flow path 62 and separator 68 will increase due to the hydrogen production. The 

volume within which the hydrogen gas is contained (the cathode side of 

electrolyzer 22, flow path 62 and separator 68) is significantly smaller than the 

volume within which the oxygen gas is stored (interior cavity 24 and anode side 

of electrolyzer 22). Due to the smaller volume for the hydrogen containment, the 

pressure on the cathode side of electrolyzer 22, flow path 62 and separator 68 

will increase more rapidly than the pressure in the anode side and interior cavity 

24. Thus, a pressure differential will develop across the membrane separating 

the anode and cathode sides of electrolyzer 22. The pressure differential across 

the anode and cathode sides of electrolyzer 22 will continue to increase until a 

desired hydrogen pressure is reached at which time regulator 74 will 

automatically open to allow hydrogen to flow to storage tank 72 thus reducing the 

pressure on the cathode side of electrolyzer 22 and diminishing the pressure 

differential across the anode and cathode sides. Once the pressure in the 

cathode side of electrolyzer 22 falls below a certain level, regulator 74 closes 
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thus causing the production of hydrogen and the elevation of pressure on the 

cathode side of electrolyzer 22 to begin again. 

[0027] Check valve 58 on flow path 56 prevents the pressure 
differential between the anode and cathode sides from causing the water and/or 
hydrogen on the cathode side from backing up into pump 50 and/or the anode 
side of electrolyzer 22. Valve 60 is used to control the quantity of pressurized 
water supplied to the cathode side via pump 50. That is, pump 50 is operated to 
provide a continuous flow of pressurized water to electrolyzer 22 and valve 60 
allows a controlled quantity to flow to the cathode side while a continuous flow 
occurs through the anode side via the anode flow path 30 . Thus, the continuous 
flow is proportioned between the anode and cathode sides by valve 60 which 
limits and/or prevents the quantity of pressurized water flowing to the cathode 
side from pump 50. 

[0028] Periodically, the microprocessor will open valve 78 to cause 
water in separator 68 to flow back into interior cavity 24 due to the pressure 
differential between separator 68 and interior cavity 24. Additionally, as oxygen 
builds up in interior cavity 24, the microprocessor intermittently opens valve 66 to 
allow the oxygen in interior cavity 24 to be vented out of pressure vessel 26 via 
flow path 64. The microprocessor intermittently or continuously monitors the 
pressure and level of pressurized water in interior cavity 24 via pressure sensor 
48 and level sensor 46. Depending upon the pressure and/or level in interior 
cavity 24, high pressure water pump 36 is selectively operated to provide 
additional pressurized water to interior cavity 24. Thus, the electrolyzer system 
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20 is continuously operated and adjusted to produce hydrogen gas at high 
pressures without the use of complex control schemes or the use of less efficient 
mechanical compression of the gases produced by electrolyzer 22. 

[0029] Electrolyzer system 20, according to the principles of the 
present invention provides a method of producing hydrogen and oxygen gas at 
high pressures (5,000-1 0,000 + psi). The high pressure production is 
accomplished without the use of expensive and complicated compressors that 
can compress a gas to these high pressures. The high pressure production is 
also accomplished without subjecting electrolyzer 22 to pressure differentials 
across the anode and electrode sides that can cause damage or rupture the 
membranes in electrolyzer 22. Because of the high pressures at which hydrogen 
gas is produced, the hydrogen can be routed directly to a storage tank. Thus, 
electrolyzer system 20 according to the principles of the present invention 
provides a simple, efficient and economical way of producing hydrogen gas at 
high pressures that can be routed directly to storage devices. 

[0030] While the electrolyzer system 20 has been shown and 
described with reference to a specific configuration for the production of 
hydrogen gas at higher pressures than oxygen gas, it should be understood that 
the anode and cathode sides of electrolyzer 22 can be switched so that higher 
pressure oxygen is produced and routed out of pressure vessel 26 while the 
hydrogen produced is exhausted into the interior cavity 24 of pressure vessel 26. 
Thus, the present invention provides and apparatus and method for production of 
high pressure hydrogen and oxygen gas. 
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[0031] The description of the invention is merely exemplary in nature 

and, thus, variations that do not depart from the gist of the invention are intended 

to be within the scope of the invention. Such variations are not to be regarded as 

a departure from the spirit and scope of the invention. 
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